The paper discusses in detail assumptions needed for the derivation of metric for the non-rotating centrally gravitating body, which is not based on Einstein field equations. The metric derivation is then generalized to any static mass configuration. It is shown that the Schwarzschild metric, which is the famous solution of Einstein field equations for the centrally gravitating body, is only a first order approximation of the correct metric and that the Einstein field equation concept is a wrong concept for finding any metric. Several examples of observations in support of the developed theory, which are not as easily explained in the main stream literature, are also presented in this paper.
Introduction
Any modern theory that has been constructed so far is based on assumptions that lead to conclusions that are more or less in agreement with observations or are somehow "self evident". This does not mean that the theory is absolutely true or that it cannot be later corrected, modified, improved, or proven wrong when more precise data become available for comparison. However, the theory must be clear in defining these assumptions and the assumptions cannot contradict each other or the well established laws of physics. The well known procedure to work these problems out is to use a suitable well proven mathematical formalism, so the math is a valuable tool to resolve such conflicts should they arise. However, the mathematical formalism must be clear and not self-absorbing with many abstract notions that the mathematicians like so much to the point that the physics becomes completely lost in it. An example of this problem is the variational principle for the derivation of Einstein field equations followed by the arbitrary assumption about the mass energy tensor. The theory that will be derived in this paper will avoid these pitfalls.
However, before we embark on the derivation of new metric it is also necessary to make few comments about the space-time and coordinates.
The metric derivation for the centrally gravitating non-rotating body will begin with the definition of potential. It is our experience and observation that there is a gravitational force that attracts all masses. Barring the loss of energy by the gravitational wave radiation, or various frictional losses, it is reasonable to assume that the static gravitational force can be represented by a field that possesses a potential. This also means that the path integral calculating the work of a small test body along a closed path in this field is zero. This, for example, implies that the orbits of planets (viewed as small test bodies) around the Sun are stable and do not significantly decay over the period of many years as we are all well aware of. The potential in such a centrally gravitating system where the trajectories are conserving energy thus has a corresponding field that can be calculated by minimizing the energy stored in this field according to the following variational principle: where ρ is the generalized physical radius to be subsequently defined in more detail. The second term in the square parentheses represents the background energy of the space itself, but for the purposes of this paper this term will be neglected, since it will be assumed very small in the neighborhood of gravitating bodies. However, this term plays an important role on the cosmological scales when the whole universe is studied. The Euler-Lagrange (EL) equation corresponding to this simplified variational problem is thus as follows:
In these equations the natural radius r was replaced by a physical radius ρ = ρ(r) since it is necessary to include into considerations a possibility that the usual radial coordinate is distorted by the gravity while ρ remains unaffected by it as already mentioned. The gravitational field will be actually considered as resulting from the deformation of the natural space-time we are living in. The observed natural coordinate distances and the natural coordinate time in the curved space-times thus do not have a direct physical meaning as in the flat space-time. The relation between the physical radius and the natural coordinate radius is expressed by using the well known metric coefficient and by the well known formula that can be written in the spherically symmetrical coordinate system as follows:
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where M is the mass of the centrally gravitation body and κ is the gravitational constant. This is the famous Newton gravitational potential with the modification of replacing the natural coordinate radius by the physical radius that is necessary for the curved space-time. However, to proceed further it is also necessary to find the relation between the metric coefficient and the potential using some other physical reasoning since the substitution of the physical radius for the natural coordinate radius at this stage of derivation is essentially only a formality.
Metric Derivation
In the Einstein's General Relativity Theory it is assumed that the metric coefficients and not the potential are the field variables and the principle that is used to find them is to find the stationary point of the variational integral with the Lagrangian:
, where R (c) is the Ricci scalar that depends on the second derivatives of these coefficients. The variational integral is usually written as:
with g being the natural coordinate metric determinant. Solution of this variational principle are the famous Einstein field equations:
While this is a widely accepted concept, believed to be so beautiful that it is beyond any reproach, it is not difficult to raise some obvious objections to it. The Ricci scalar is the consequence, the effect caused by the gravitational field, resulting from the presence of the mass that distorts the natural coordinate space-time. Therefore, minimizing the result instead of the cause, which is the field energy, does not make much sense in particular when the relation between the field energy and the Ricci scalar is not linear. Despite this obvious fact sometimes the claims are being made in the literature that the field energy is already included in the Ricci tensor, R jk but this cannot be correct, since this tensor is zero in places where the field is not zero. The second problem is that the mass energy tensor T jk is not calculated from the formalism itself and must be determined using some other physical reasoning. For the centrally gravitating body it is believed and assumed that it is zero outside of the massive body. This is a strange assumption claiming that in the space where the field is the mass energy tensor is zero. The third problem is that the variational principle in Equation 5 does not guarantee that the field energy will also be at its minimum when the above mentioned variational integral is at its stationary point. The well known and the time tested principle of minimum field energy is not used here. It has not been proven that the variational principle introduced in Equation 5 also implies the minimum field energy. Actually, due to the general covariance principle it is sometimes claimed that there is no energy in the gravitational field or that the field energy is not localized since by transforming the coordinates into a free falling coordinate system the field can be transformed away. Setting the mass energy tensor to zero is not equivalent to finding the minimum value for the field energy. Actually, the zero value for this tensor may not be permissible for the nonzero value of the gravitating mass except perhaps in the weak field limit. More details about the problems of GRT can be found in Hynecek (2009a) , Hynecek (2011), and Logunov (1983) .
The solution of Equation 6 for the zero mass energy tensor is the famous Schwarzschild metric:
where the metric coefficient g tt equals to:
and the Schwarzschild radius R s is defined as:
The usual angular coordinate term: ( 7 was replaced here by a more general angular coordinate term dΩ 2 in order to emphasize the coordinate orthogonality and the spherical symmetry. However, the Schwarzschild solution produces a coordinate problem at the Schwarzschild radius called the "event horizon", which then leads to the Black Hole (BH) theories and other unreasonable theoretical creations that may not exist in reality and have yet to be confirmed by observations. It thus seems that the primary source of all these problems and objections is the unusual and nowhere else in physics encountered variational principle of Equation 5 where the result instead of the primary cause are varied thus leading to the nonphysical Einstein field equations with observational proofs of solutions obtained only for the weak gravitational fields and leading to the unreasonable event horizon artifact.
All these problems stem from the fact that there was no physical entity considered behind the natural coordinates. It was considered that the space-time is just an abstract "empty space", a vacuum. But when we ascribe some physical properties to the natural space-time, such as the mass density, however small it might be, and a large stiffness, it is immediately obvious that there must be a field energy in that space-time, which originates from the space-time distortion caused by the gravitating mass.
In the following sections the Einstein approach of finding the metric will, therefore, be abandoned and the metric for the centrally gravitating body will be found from the more fundamental principles of physics, which have been verified may times before and are without any doubts. The metric will be found by having a small test body moving in the space-time of the studied metric and it will be investigated whether the trajectories satisfy the well known principles such as the trajectory equation covariance and the conservation of angular momentum. The trajectories that will satisfy these requirements will then be considered correct, corresponding to reality, and the metric that provides them the correct space-time metric. It will also be considered that the deformation of the natural coordinate space-time by the gravity of the centrally gravitating body is locally isotropic.
The general metric line element of the centrally gravitating body taking an advantage of coordinate orthogonality and the spherical symmetry is as follows:
The angular coordinate metric coefficient will be obtained by considering for simplicity a small test body orbiting the main gravitating body only in the equatorial plane. The Lagrangian describing such a motion corresponding to the metric line element in Equation 10 is as follows:
The EL equations of motion are derived from the variational principle:
with their first integrals easily found to be:
where α is an integration constant corresponding to the angular momentum. Eliminating the non-observable parameter dτ from these formulas leads to the well known equation for the conservation of angular momentum.
From this formula it is then clear that the ratio of the angular metric coefficient and the coordinate time metric coefficient must have a dimension of a radius squared. Therefore, by maintaining the consistency with the approach to the Newton gravitational potential where the natural coordinate radius was replaced by the physical radius, the ratio of these two metric coefficients will be the physical radius squared instead of the natural coordinate radius squared. It will thus be considered that it must hold the following: 
This suggests that the angular momentum as is commonly known to be conserved is not conserved here. In particular for the natural coordinate radius approaching the Schwarzschild radius the angular velocity would approach zero, so no spin interaction could be observed transferred into or out of the BH. This is again not reasonable, since the angular momentum cannot be lost from the matter forming the gravitating body when the BH is purportedly created. In addition it is well known that the very compact stars such as the neutron stars spin at very high rates. The neutron stars have their radius close to the Schwarzschild radius and thus their spin should be very slow. This, however, contradicts the observations. For the derivation of the metric coefficients standing by the natural radial coordinate and the natural time coordinate it is useful to consider for simplicity a test body falling only in the radial direction. The Lagrangian describing such a motion is as follows:
The EL equations of motion obtained from the variational principle shown in Equation 12 are as follows:
The first integrals of these equations for the unity initial condition and the zero boundary condition at infinity (L= c 2 ) can be again easily found:
where η tt =1. The forces acting on the falling test body causing acceleration, similar to Newton's inertial and gravitational forces, are then obtained by differentiating Equation 22 with respect to τ and dividing the result by g tt , or directly from EL equations of motion, with the result: 
where the metric coefficients are considered as functions of the Newton gravitational potential. In order to keep the number of covariant quantities in the products on both sides of the equation equal, the terms in the parenthesis must be related to scalar quantities as is indicated by the subscript s. The acceleration must also be independent of velocity, as is well known. This is satisfied for the spherical coordinates by the relation:
which also follows from the consideration that the space deformation around the centrally gravitating body is locally isotropic. This means that the deformation in the radial direction and the deformation in any angular direction are the same. The space deformation is, of course, detected in the test body trajectory and the isotropic condition can be expressed as follows: The same result can also be derived from the consideration that the test body in a free fall follows a geodesic trajectory as is derived in the Appendix. Finally again, to maintain the count of the covariant components equal on both sides of Equation 23 and Equation 26 it is obvious that the metric coefficient for the time coordinate must satisfy the following relation: From this finding it is then concluded that the gravity is compressing the natural coordinate radius as is shown in Figure 1 , but without creating any event horizon. The gravitational field is, therefore, the deformation of the material space entity. Similarly it is for time; the time interval increment measured by a stationary clock in a gravitational field is: dt = exp(R s /2ρ)dτ as is well known, Okun' at al. (1999) . The gravity is thus clearly deforming the natural space-time. 
The Schwarzschild metric coefficient g tt had to be factored out from the expression to show that the contravariant quantities are equal on both sides of the equation. The Schwarzschild gravitational potential then becomes equal to:
It is now clear that this potential cannot result from minimizing the field energy of the gravitational field and that the variational principle introduced in Equation 5 is not reasonable for finding the metric of a particular mass distribution. The general relationship between the gravitational potential and the metric coefficient as derived in Equation 28 has to be, of course, always maintained.
There have been attempts in the past to rectify the problems of Schwarzschild metric, for example Yilmaz (1958 Yilmaz ( , 1992 , who has also arrived at the exponential function for the metric coefficients, but was harshly criticized by Misner (1995) and others. The correct solution is the introduction of the physical coordinate radius as defined by Equation 3, which this author has not found published in the available literature. represents the equilibrium state between the field energy and the mass equivalent energy of the body that determines the minimum radius to which any mass, such as a collapsed star, can be compacted to
New Space-time Metric
Since all the metric coefficients have now been found based on minimizing the gravitational field energy, generating the test body trajectories that conserve the angular momentum and energy, and finally maintaining the contravariance of the acceleration-force equation, the correct metric for the centrally gravitating body is as follows:
There are no BHs in the Universe, only very massive and compact gravitating bodies compressed to their minimum possible sizes: r min ~ R s /100 with no singularity. The light can always escape from them so they can be seen. Particles can also escape from them having enough initial kinetic energy forming, for example, jets of matter, which are often seen emanating from the centers of many galaxies.
If the variational principle in Equation 5
were founded on the sound physical principles then the metrics in Equation 32 and Equation 7 would be identical.
Comparison with Observations
Having thus obtained the expression for the gravitational potential and, therefore, the expression for the energy of the gravitational field it is possible to find the absolute minimal radius of the centrally gravitating body to which any mass, such as for example a collapsed star, can be compacted to. This is obtained by equating the energy of the field, which is negative, with the mass energy of the compacted body. The total mass-energy of the field plus the body is thus zero:
In this expression the field energy inside of the massive body was for simplicity neglected, since it is more than an order of magnitude smaller than the mass energy of the body itself. The mass equivalent physical radius then becomes equal to:
The corresponding mass equivalent natural coordinate radius is obtained using 
The radius of the maximally compressed star, for example the star in the center of our galaxy with its immense www.ccsenet.org/apr Applied Physics Research Vol. 4, No. 4; 2012 mass of: M Gc = 3.0·10 6 M S , is thus: r min ~ R s /100 = 83·10 3 km. This is an incredibly small sphere for such a large mass in comparison to our Sun with its radius: r S = 695·10 3 km. It is not the BH since it does not have the event horizon and it is also no singularity. Unfortunately such a small object is very difficult to observe directly, so the false claims of BH existence will continue for a long time into the future.
The absolute minimum of the gravitational potential that any massive body in the Universe can have on its surface is equal to:
This limit also implies that there is a limit to the intrinsic gravitational red shift, which should be verifiable by observations. The maximum intrinsic gravitational red shift observed in the radiation generated when the in-falling matter impacts the surface of the maximally compressed body is thus as follows:
The maximum Z shift measured to date is from the Gamma Ray Burst: GRB050904, Cottam at al. (2002) equal to: Z mx = 6.29 and from the so called "most distant" Quasar: CFHQS J2329-0301 at Z = 6.43, both in a reasonable agreement with expectations. Many other Quasars are also exhibiting large intrinsic Z shifts but none of them has so far exceeded the value given in Equation 37.
The most convincing support for the theory, however, comes from the observation of the pulse length of the long duration GRB explosions, when it is considered that these extremely powerful pulses are generated by explosions of the super massive objects located at the centers of galaxies with the estimated mass of approximately equal to: M G = 3.0·10 6 M S . The pulse duration is obtained by taking the physical mass equivalent radius obtained from Equation 34 and dividing it by the speed of light, which is the maximum possible speed of such an explosion. Finally, this result is corrected for the corresponding maximum time dilation leading to the following simple formula: 
This result compares favorably with the measured data shown in Figure 2 for which there is presently no reasonable explanation. The presence of the second smaller peak in the graph suggests that there should be another population of super massive compact objects in the Universe, possibly Quasars, with the average mass of approximately equal to: M Q = 1.6·10 4 M S , in addition to the central masses of galaxies. The GRBs from even less massive objects, such as the massive stars or ordinary stars, are not detectable due to the low radiation intensity and the fact that they are not compressed to their minimum possible mass equivalent diameter.
For the Schwarzschild metric, on the other hand, there is no limit to the gravitational potential and the potential can attain values approaching   . This implies that any value of the intrinsic gravitational red shift should be observed. However, there is no surface to be impacted, so no radiation can actually be generated by the impacts of the in falling matter. Other concepts of the radiation generation thus must be conjured up with additional adjustable parameters to explain the observations. Again, this is not reasonable and not physical. The infinite gravitational potential at the Schwarzschild radius also precludes any possibility of explosions of BHs and thus the generation of the powerful GRBs. Observations of the substantially larger than the maximum intrinsic gravitational red shifts derived in Equation 37 would, however, falsify the presented theory. 
Generalization to Arbitrary Mass Configurations
To generalize the above derived metric for the centrally gravitating body only a small space-time region will be considered where the gravitational field is uniform. The coordinate system for this case can be oriented such that the field is along the z direction. The metric for such space-time is simplified as follows:
It is important to note that the metric in Equation 50 does not satisfy the Einstein field equations, since it does not result in the zero Ricci scalar. The Ricci scalar for this metric was derived by Hynecek (2009b) and it is equal to: R (c) = 2g 0 2 /c 4 . The agreement with the Lorentz coordinate transformation, however, proves the metric correctness and again invalidates the variational principle approach of Equation 5 in finding the correct space-time metric solutions. Since the gravitational field seems to cause the curvature of the space-time it is reasonable to expect that for the uniform gravitational field the Ricci scalar will not be zero.
The fundamental error by assuming that in a vacuum, away from the massive body, the Ricci scalar and consequently the mass energy tensor T jk are zero could not be more apparent than for the case of the uniform gravitational field. This becomes even more obvious when considering that the weak field approximation boundary condition at infinity cannot be applied to this case. The weak field solutions of Einstein field equations are the only solutions that have been confirmed by observations.
Expansion of Metric Coefficients for the Centrally Gravitation Body into a Power Series
The first order approximation for the metric coefficient g tt and thus for the metric line element of the centrally gravitating non-rotating body are found using 
here Ei(x) is the Euler exponential integral function. Unfortunately there is no analytic expression for ρ as function of r, so the approximation needs to be found iteratively. For large distances (0 < x << 1), the Euler exponential integral is approximated as:
where γ' = 1.781072... and ln(γ') = γ is the famous Euler constant γ = 0.577215.... It is therefore possible to write:
www.ccsenet.org/apr Applied Physics Research Vol. 4, No. 4; 2012 minimizing the Ricci scalar Lagrangian is not the sound physical concept. There is no proof that the Ricci scalar is directly and linearly connected to the minimum of the field energy and thus the resulting field equations do not correspond to reality. This is reflected in the Schwarzschild solution of these equations, which exhibit several problems such as the BH artifacts and the infinite gravitational potential. The test particle trajectories derived from the Schwarzschild metric also do not conserve the angular momentum and violate the contravariance principle.
The new metric that replaces the Schwarzschild metric has been derived based on the well tested fundamental principles of physics and does not exhibit the above mentioned problems. The metric has as its first order weak field approximation the Schwarzschild metric, so it also satisfies the well know tests of GRT. The new metric, however, does not have the event horizon, which allows finding the minimum possible gravitational potential and the minimum possible size of the gravitating body to which any mass can be compacted to instead of the non-physical singularity of the Schwarzschild metric. Several observations in support of the theory were also presented and discussed. Finally the described principle of metric derivation for the centrally gravitating body was extended to any mass configuration with an example of the metric derivation for the uniform gravitational field.
